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1^, 51^ 

( Oryza Sativa ) 

srtgi (Origin of rice)—*(1:? 

CTO ^Rc^ c^TO >r1^ 

^1 TO ^11 

V X 

I Tor 0-^ c?fc»f^ <2lt5l^q 

IlWcyR w ’jc^ c^r^ 

■srfCl I 1%^ C^ TO TOR'S 

TOR ^'S?n ^ I TOC^‘, ^TCVf 

'• 

R^?rl <2(TO TO I ^R <2f^^ ^ I >[TO 

C?fC»f ^TOTO^ TO WRf sn I RTOt'Q^ S 

TO I 'S 

TOR 'Q TO I 

^rrc^ ’ifisn*!—>w- 

(2tTO TOR^ TO I ^%tWWRi 

(Internotional Agriculture Institute ) 

l^^*! ^TO^ (R <2tf^ 

f^froR Rtk^^'Q 'sjf^ 1 



^ 

^ ^ I 

'Q ^t>T I 

I C^ *f^ ^ 

^T2i c^t ^ 

^5^ «((:^ sfi 

^??jT I ''?t*rt^ i 

f%^, f^f^, 3T5I^I I 

'Q ^tW^'To ^ ( Natural and 
Cultivated paddy ^T^Tl S — 

^1^1 *(1^115 

i 

^1%^1 ^t?i I *=3^^^, '8 ^3TT?:^^ 

iTC^JT C^^l ^t?l I '8 C5^U 

Cfft^ 

I 

l^'f^'jTjf (Cultivation of rice)—^^^ol(l<i 
®r^T^ ^«n—^ I ^fl¥! 

<21^ ftw*jt=i 

^ I < 2 ^ !gM '8 8 <1'®1>1 

^ I i2t^t^ ^ i 







m I fta <ii:^», 

^ I <2J^^ 

cttI 5t?i- 

^1% c^N-1 "^^1 I <2f(:^^ c^c^ 

Atf^m m 

«ilw?[ I 

m, f^ f%^^i ^ c^R 

^1; ^ ?tf^i:^ sn I ^f[ t5 

c^ I *t^ ^1% 

(Structure of paddy)— 

0fft^ ^ ( Tap root ) 5n:*(T ?^¥l « 

^sp^Tf^ ^ (Adventitious root) 

I k^.u ^Km I >d% ^ 

-Slt^ I 'Q "^51151 I 

fmn ^ 'Q ^ ^11 

^31 ( Bract ) 15tf^¥t ^C^-T I ^ 

TO f5T fl^ ^ ^1 
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1 ' 

^ «rri:?? I c- 5 # 9 |^ 

I c^\f^ I ^Tf^ 

sr^^ (Glum) I ^5T ^ '« 

C^t^«Tf^f%^ (Lodicule) 

I 1^1 vil^ c^ c?^ C 5 TC^ CW^ 

^ ^n 1 ^srt^ ( Whorl ) I 

<2i(:'^ ^!rr=^ f^{^ ^f^¥i «rr^^ i 

^5t^?«(t^%'^lf^«l—'srm 

^^1 c:^% toc»i 

<2(^ ^ 1 srti^ ^ w^ I w<21twc*t '« 

C^^TC^ >ft05 Ft^ ^ I ^<2fcff^*t 3TU^ ^ ®!^ 1 

c?t^ ^ ^^rnstl ^ I ^s?t^ 'e 

^lf%5[ 3?t^t^<21i:?C*f ^sfllT i^t'SrN I 

^®Ttwc*t sfi^sra ^rtsfra*! ca^tf^^—'iff ^ssn 

CJfPI^ ^«fft!t <(t^ *lt«51 ^ I «tpf C5I#t^ fel «ffff, 



“(i) (*)/5rtiR«frg]r s6 (o) 'Wrc^i 1 

<2t?:^ ^ \ 

(^) b^*rr^ ^ c»f^ 

^ I ^«ft^*^5: wt^ «(t=^ 

* 

^jc^ ^^^ ^*rr i 'q cw^ 

^31 f%^ C^T^ "S I ^ 

^ ^ ;£1^^ C^Co^ SfC^ I 

C?tC^ <2fi^®f=^ I 

(tj.) ^ (;-s^\jr^ 1 ^srf^R 

m csm-^—(i) (^) cw\^^ I 

<2|^ ‘5tt^ ^1 

I vul ^fiti (<i^ CT 

>fc^ ^C5r 'Q »ii^g^ !^C5T^ 

‘ll^ 

«rt(?s[^ cvf^ ^?[ I c^ 3^^^ c^ 

WC^ si1, C^t^ I 

’fcsrws'«>fc#«.fI t? I 

f^f^ ^ 5t^ <2inil ^srr^ c^ 5tk^ 



<9 

^tf^tt, ' 

C^ Tf^q ?(t;^ ^'“^ >6 f^fl 

w^Tl wf^r^s ?cM c^i ^ f^fl 

^t?n I ^pR m (R\^ ^ 

I R Wi^ 1 

^(1^ i (i) ^ to C^W 

^ r<f?I1 h»fK bsrKi ^1^ I ( ^ ) ^ 

^1%^ ^tc^ I c^?t«ff^ srf^ C5jt^ 

€ 9?^t^ ^’Mtsj I 

*rt=^ ^ ^«ftTO° 

^{^•^1 5#^ I t^lW ^ 

^l^.. I (T^ I 

^ I 

«fr^ ^fm '?§^ wi 

^t^?ii 5t^ ^?[ I ci>{%j^ «f^R 

“«{t^ ^jin” ^ I ^t(?iT. 

^p{ ^^% '<3 ^srr^ i 
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^ 

c^U c^T^ «!!=? c^m ^fsfr^ '<rt 

<21^^ I C^T^ C^t^ C^M?l 

^t[%:5T ’^1% I 

W‘^ ' "^^51 

^ cji w.'^m ?pfe, 

f^kl I^Jtfw '2f^^ 1 ^‘3 

• • • 

^iT I c^i 

’titittc^ ^ WtS¥l I 

5i^?i«c^fk^fk srR^^jtfsf— 

^51 f m ^ft ^1 

^ ^ ^ I W.^'Q 4 

<ttr^ i<\^{ I 




5tlr^ c^ ^ I c^rt^ 
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'©^,W5®,ooo ^ ))'^5>,^°i^yOOO f^lcTl ^ 

I <2tcff*f^t%r^ f5[^t%%s <2r¥ir^ 

wi ^ "— 


^srWf^ rsrt^ 
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^(2n:vr»r 

ibr, b^b-^^jlro 



«rr5T 
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:^o, 
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bi,b^8,'®‘>* 

b-,vSbo, ^°«» <^>8^b-,vb°o 

CSft^ <?‘=1,^(J'»,^°'’ '»S!,lrS>'®, ® ® • 

. PiyRfR^ C®f^'®'f% 1%?*f^ '2lf7ff% 

5Tt^ s— 

> 

frf5 'il^x I 

^'®^rf5T—^®rr^ «itc27?[ ^ 
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^ sn I >OT 

^ ^ ^f^?n cwt^^ I 

■srr^ <(1?! 1 

'8 ^!5fj^ ¥r^>r 5t^ 

«ft^'i ^ ^t8^ i 

<(t5T ^tTf%?[1 I CWt^ 

SfT^ <2itT[ *I«1 <tr'8?l1 f%^ 'S 

5tf^ 1 

^■'8¥1 ^ I <5r{f% m (2fni ^ ^*1, 

f%^ ^t'?S ^ ^fw 

-^'Q^t ^ ^ 1 

( ^ «rf5J^^ 

‘^»twt,’ ^%mT f^'?^fw 

‘c^’ I 

c^ ^srt^ «rf(:5J^ et^ <ii^“N f^^tc^'s t5 

^ ??(I f 

(2JC5fc*f ^srt^ '5rt<rffr 

%t? ^ I 
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-Tt% ^®»f«fr?j <2i^T?:^? 
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C^ Sff^ 
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^n I f»rf^ ^ 

Kiwi'S ^«fi I 





• ^ 
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??f I t^i 

^ ^t®T 5^ I 1^1 c^rflr.^ *511^^ ^f^Ti1 

CPf1-'?p^f% ^U ^7^? I %3f 'il^ 

c¥f^ »rf|s7 iiU ^^1<I 37ft^ ^t(:?f i 

Ft^ 8—I >1^^ ^51 
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C&TTl Mtl^' I ^^^7 '9 5t^e1^ 

f^^rtT:^ ^57 nU I 

irr^i ^N 8—I ^'<ij ‘2i^r<7 c¥t^i 

^'?§«ff^ I i ?rr?:^7^ ^ «iT':^ i i i =7° s 

wf^'8I t5 (^ '■> 

Fl^ >^--f srf^ I ^1 ^ri^tf^ c^ti^ 

«rt57 1 '9 «ftC^7? I 





m «(k 'Q X ^7[ 

(tr) j?tR I ^51 I ^#s[ 

'«cvn-'?p^l% «fk-^f^ 1^1 kc»t^ I 

=1° ^—#ffe ( ««8 ) I ^sit^- 

C<m I (kik « 

<sif^ ‘^ksfU^i I 


fTf^ ^N 8—^^1% ( 'S'iJ ) I 

*rr^? ^r« I |51 

«rk I kc»m^ c^, 

<111^ I wki ft^^ Fki « «n»[#tfki 
t5 ^1%n 


C¥R nf^i ^srt^ ^ 
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% ^^sff ^srt^R ^sfc^car^ 

^itin^ I ^sm f^i 15H1 '«T 5 ti 

CT, c^ 

5l^T(r^^^ WOT ^srOT <rt^ ^'QH it^ i 

-^ittsTT^ «rfc5JTs.^w 5twti 

w?;ii m ^t«ii f^iti:^ 1 3=R^ 

mi ^^OT ^rfel '«8tT 7f^5j5 It^f^ 





C5h K^y 

c^ c^Ki I <2i«fr^ 

^ c?ti >wc«f^ I f^5[f%R^ 
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%T(:^ 5tf^ ^(:*fi 
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C5li c2i«ttsft 

5? C3^t^i >21^:?^ 

I 

f^?f^ *t=9j 

^firgi ^ml 

c«f'85l ^ 'Xl?^ ^t^1 'G ^T^TC^T 

^ I 

«o ^ CJf^ Vf%^ ^VfSf ,£)^’ 

<il^^ ^t5p®T CW'«91 I ^T5T^ 

1%1 >r5it5< ctf'e?ii 5^ I (ii^^T?! 

f% 1 (2i?:?itsrs^ 5r^ 

FT^t^^f? >rfk^*t 511 ^f^^1 I C^t^T'6 

> 

Ft^T^fel \r ^ C^T^ 

51t5p^ f^1 U£l^<rr^ ^f^1 5lt ftf^1 JTSltSI 

^ ^z^ ^1*511^1 ^1%?ii CW1 1 

Ft^i ^1 f^c5i, 

vfl^F <s\-^u «lt=i «t5? I 

ic fip^ I v£i^ <2j^t^ 

cm] 



5^T5^ C'T'Q^I ^ I 

Cl?^1 ^t5f1 ,5Tr5?=T CW'S^I 

<i|^* .2|f^ (il^C? Ii)^51«1 

I c^'€^ ^r^T^i 

cw'sgi 1 ^pcr;? TO '^tTi -2tfe ;>.8 I 

I 'Q ■sfTm?^ 5t^ -5it?^ ^ I 

^ >r#ii 5111 fm^ c^r^ftii <2rtif '©'O 

«rt5^ I CS?5Ttr« 

«TO? "sft^ «rt?:^ I S'b 

^■^'S\ sjtST I 

^srt^ i_ ?iT?:>T «(T5? 

C^T^1 ^ ^ 5iT^Tf 

<rt^ c^t^i ^ I atm f^^i at^ii 

I 

^5t^—^ *rta? ; ^5t'€ ^Z'^^ 

«rtc^ I *ft^ >Tt*it?®t^*. 'ij® fwa 
I c^^Ttn h*ft^ at^^i 

^ I "srtmi? asft^r.q, 5t^tii fsiTO 

^TC^ ^5t?r m ^ I Corn'S aim's 

mt^ m=ias^ c£i?^ ^f5^ 






^ ^1 I .*i^^^tc«i 

♦ ^ 

—■“f^'^^t!:^ ^^nil 

■sjt^K^ c^t^Ti ^Af%r.^ '^?:^ I 

c^*t 3itwl, mi C'SIt^l I 

Srt^ll *(fsi =511?:^ I CSf^T^ 

^t?:5i 51^1 «fKi^<i ■sit^t^f I W 

^tr"® “itil? 

^tft^—CSr^t^ t 

C*l^ 1 ^•’I^rnrci vfti:^ I i£l^ 

'215^0 C5t5l 5t=l I 5[g5isif7f?^^ 

1 

^<i(;sic:^ 5rf5^—5T^5t5 

<il^l^ ;g?c^1 ^ti:'^ I mn 5T55t^ 5t!:i(5 

^t5 55 I C5^t^ CW.^ C^f5^5 C5 WJ^ TO ^t5l 

^f55l ^t?:»t5 C¥C^ 5t?:^5 ^5 

5t% ^Z^ZWt l%5'»^,,^5 5t^ 5^ ^t5t5 

s. 

^ 5t5 5t^ ^tf%5l ^1^5t5 





<iit f\^, 'e 

1 

I TO t5 

c^t^ I 'Q I 

I ^tsPt^Tt? W.^^ TOf%^ 

t%^l1 <2fl% ^/o 5I«1 ^0/0 I fm ^TO 

TO I tTO 5 t^ 5 T c^^, ^ I 

^8 TO^'TI <2|^f^ 'SJCS^^ 

C^t? I 

ftfS—CWt^ ^ >T^ 

^5 1 ^8 TO -ii^N 'il^Tfif^ 

t£i^ c^f^] ?(ts^ I ^TO TO <^tf%i:^ 

5TTC^ I ^ C^t^l I 

^t^*f ^t?:w I 

~^W\ c?t^1 «ft^ I ^ 

^t^»t «ft^ c®f^t?i 





!&:^, w*(i I 

'Ss/o b-yo 5f«i I 

^t^1 I 

^.8 ^ I 

C^t^tU ^ v£i^“ ^11^ ^l^f 

N 

c^c»f? mi? I ^^>1 ®rfiii:^ 

^?i I l^]-^ -^im?:? m 

mi? c»f^ I "Sit^*? ^1 

'»t^l mci?^ i?"® I 

—t?"! ^tmi? ^ti?i? *iti? I &t^m 

i?11 f^sr?^?!? 

?T%5it ii^ i?^^ ^5? I cisrmt?:'^ ^^"l? 

I 

1^ —^51 c??-^! mi? I ?t®r- 

Jltf)^^ ^ i?TCi? ^t^Ti? ^Tili? I ^filC^ 

^1 -ntf t5 ®ftc^ I 

^1?:^ I 





' # « - 

^5^1 ^1 ^?:?ii «rtsi I 

ft'^—^t^»f I ^ 8- 

‘^^^'tt^i "511^=1 I 

srf^j?:^ '51^ 

«fT^ c^t^1 I ^tf%^ 

«rfs( I c^t^l I 

m ^t?:5 I 

^IfH—I 

I ^51 «it5 

I "Bt? 5? I b^'sit?:^ ^?t? 

1 ^<5}^t^®l ^tc>f ^5t? ^U ^1^1 c*i? I 

T?t^i, 

(2}^f^ Bt^ t 

^5t? ^ I ^5t? 51^^515 

c2tB5l^^ C5% 1 

^Tfcf^—«n=? I ^»ft5?, 
5Ff?(Tif‘^5, 5T^5vr^ '€ ^5t^ Bt5 

5 ^, ^ 5 ^ 1 





I >mfi ?? ^fm] 

^rr^i fifk I 

5t^ ??i I ^ m ^T/:^? i 

I t5 ^tvr1 

I csjg^T^ 

. C5IT^1 ?ir^ I 's 

■ sit^ ■51K5 I HU \ 

^51 csft^ I ’^T^«t5ft?i bi^ i 

WH t ^51 bt^ I 

C^t=Jl i 

^^1 C^t‘®t1 HU i 

bt? ^ti:f I 'il^ HtU CH <£t^^ I 

C^R'Vrc^f^-—ff?^?:?!? c^t^ti i ^ua, fca^^i 

'' ^ bt^ I bt^^ f5]f5 'e 

C^tC^I HU I bt^5^ 

: (m-\h iiH •, ^i^,H I fsis 

,: ^I'o ^ «rt^l I ^ 

V 

; ifJ^I^ C?t^1 HU 1 




^8 

csjt^l I 

^ ‘^l I 

5t^c^ 51^1, C5ii^1 w,-^^ 1 '?tf^ 

ir/o 5}C, io/o 5je| I 

??I I 

I 5(, 

SI?15lSlf>i“^^5'? ^t^*t \ ?.^»tT^ 

^55'6 ■ 41?>f 5^; 

"siT^tw I 

5j5?f^ I 

m i ^ c^t^i ^f?‘5tf^^ i 

f3^?i, srt^ 1 ^5t? 

-5t^5T Ufv I 

*ft^ ?^i I ^l-srt^ ^e ^s 

^ I ^t? 51*91, t5 


I 





^ *(t5? I 

f^lf? ^ I ^ 

CSr^^t^ I 

5T^=1 

I ^51 

5Srt^^ s^t^^ I CSrT^ 5(tC>f 

-3{t5ISJ I 

^5Rt^ 5^?, ^1 c^w «n?:^ 1 

1 ^51 

cm\ I ^8 <1?M'ft?'Q ^tsr^^fn 
I ^5t? C^Src^t? 

's f^i: ^t<^T w'l ???i I 

■51?^5Rr>ls?:5^ *115^ I 

«TtC^, >f^3it I 

^*n^— t5l sit^ 

^ I C^t^ C?t^1 

'e ;> 8 '^■n'Tt^ t? I ^8 




' t ....... -4 . . .. 

<ii^^ csit^i I 

«, 

^t^t*f I T^r^gf gff^ 

^8 (r/ -Siel, '« ■51't 

I 

?(tf^—^8 C5(t^1 I 

\ 

-« c^t^1 I 

?lf5? I 

*rf^ —'e 1 

I fpfi?T®j‘^C?I 

?(t^ I -« C^I 

(T^T^ »tT^c^ ^1 »tt|iT «(TiR ^^5^ I 

I I 8/o 

^c®t^ sii I ^^t<i ^t^tif <^r?5itc«i 

^1 «rfc^ I 

^^C^H i — m I ^fiius 

^ ; «fT5? C^^l I 

I 





^ \!so 

?T^^1 'e 5t^ I fiU 

5p>Tr?f? >^^5? -sjt^tW I 

’ Ctft^ 5? I ^ >1^^ "?t^ 

i ^51 I ^«(T^ 

,>?I I I ^ C^t'^ 

* isi^i *rtf^ ©rf5i?:'« “sit?:^ i 

I 

I C5ttl, C*fC5t^§ fsff? I 

! t5l I • 'e ^51^ >2|?:w??‘t 

) 

^ '5t^ I C5It^l 55 

i 

5t5l <«(t?:^ I 5C5^ C5 tSTf^ 

f^*^? c^V^t «rrc^ I 

I c2ii:Tf(:»f 5ts? 

i'^ I 

^ 'S ^T2^??:5^ *^T=^ I c^vsn 

\ ^5 55^ ^ I ^ 






r^f? I 

ff/o :sr?:'t? ^r*i^ i ^/:5 t i 

'-f\w.'*\ 'S I 

M^4c5i^ ^?T? ^fl^1 I 

^ts/T!:^ c^fUz-^ ‘^imi i ^t'#t?:<i^ *it^ i 

5Tt»f1 I ^Tg?T:^ 

■sir*!^ I s I 

^5^f^»rf^—^51 CSffw^^? ^ ^8 T5(t5l5| ?{t5^, 

«(f^? I ^8 f^'s 

^ I ®t^ f^^i ^f® 

io/o 5i?:«t^'e ^fk^ ?^gl <«ftr<p i luI n]^ sic irc^^ 

srfti:® I 

'Q 5R?f^1 'S ^t^»j 

^^^^l I ^^^1:® ^® I 

f®^ ^ s^1 I 

^It'Q?! I >1^^ C^T^1 *^t=l 1 

5^S|^«f—C^T^1 *lt^ I ’Slt^^’^f 
Ctffe I 





?It^ I ^5t«ft >« C^5fT^ 

'sit^tfr I 5}t=wtr^ 

« t5 i «(t^ I 

<i^ i 0/ I C^*f 51^1 '« >1^ I 

'<\^ I 

n]^ ^ csft^l 

# ^ 

bVo <1%'? ?it5^ ®rf^5i I 

^tfel I m c^t^i 'Q I ‘ 

*fT«, '« ^fmi 

I C5t^ 'e I 

C^*t -^r^^StPr I f^m'£(f^ b:>/o 51=1 

^tf%^1 I (?/o -sisi fwz^ 

OT 7^j]^ 1 ^far^ (iit ?}t?J 5^ 5|1 I 

CSr't^rt^ C?*fW? ^5T? ^ti:^ I 

1 

$?f5i?:^ I '©o^^f 

<t^ «it^ 

^55 !g?f5(7:^ *Jt?j cm^ "^^1 I 





' 8 * 

9rtc^ (Tit 

®rf^ «lt^ (2tf% 

:q«1 I ^ C^lTtl 'Q ^ I 
* 

Jit^j c?M«j 

^¥t, ^1 ‘f\^ 5i|ir^ ^tti:^ ^11 

N 

^it?:^??! ^1 c^f^t '6 c-ni-'si^t^f^^ 

fir^til ^ I ®-c*i ^C«lT ^t 

<tff%5l **tti:^ ! I m 

« 

I iftgi C^fwJ^"^?, ^tf^1, '« 

*f^1 *rf^ I 1%^1 

■si'i I ?ft?:5j? ^1^ c^»t csitti IF5, 

'siT^t^tf^ I t?-t? 

C3lt^1 ^8 Tft^t f%f*t|, '«t5^ c5f^c^ 

c^*t ill I 

fees—«t[^, ^1^%?:^ »tT5^ «iTcsi^ 

?‘f?;wt^®r 'Q I c’sr^^< ^ 1 

»t^ '8 5^ -51?:^ I 

*!?lf^ ^»/ -51=1 I <2}5(fSI»tC^ 

>rs)g I *ff=i ^“nsft 'Q I 





I 's I 'S\f$ 

^^ib8 ^®i I 8i« I ^ 

c^t^i '6 ^^11 i£i^ In 'i3i8 

^t^i I n^^^] 

U'^ ?{K^^ I ^ 

^fsi i[]m^ nr:^ \ 

5fft(5f^s(1if—I nm 

¥f>T I «jf^ :>o/ 5(«j I ^ 

f^f*fl I n^ ^ I 
^fm\ ^ c®r^t<i srf^?:^ 

sit^tw ^in I ^^i:? I 

V 

c®?s^t?i ‘^t'^^1 

^tg, 5t^5T ^t^1, C5It^1 ^r-^ 1 5i^s? f^^fl (£|f^ 

:> i ^*1 I nm c»f^^t'^ i 

®ff^i(:^t c^»f s?(t?:^ I ?f-5^si 0T^ iv® 

^i«i I >f^? sit^jT^ I n^ t? 

®’^1 '6 c^i^i I ^^cft, ^ I 

C^— n\^ I 'JJ f ^ 

I ®r^1 ®rf^ ’-st «(t^ 2??f 5^1 I <fH 

>ltw1 '€ f^9f^ t%f*f^ I c^t^1, 





VS^ 

I I UQ^ <t9r 

*n ^—^ \ >il^ «ff5T 

«(tOT I 

C>T^ 'Sffe Cft^1, 51^?, ^f^l «t^f^ 

?fir»nrsr^ <ttc? i i 

<(tC5i^ '®t^ '6 ^1 ^ 

I c'm^l <o 

^?1 <ill ^?:5r^ ^5^1 ^^ I 

R^l (2tt% :>^/ -SI*! I ^ I 

1 ^ I 

?f^*l ^ <n=i %t 

«|f^ ^oy I c»f^®t’t I 

^ *f^ I 'Q STt^.^ f^f^l I 

^5t«ft 'e ^1 «(tc^ I 

I ^5^^ 

i i/' 5f«l I 5t^5^ 

dc^ C^tT^; ^ ^‘f? ^Sltci I 

^1 I 5t^5T I 

^tt^t^t^—^^5? «rt^ I ^1*^ ^ ^cs^'s 

c^*f ^8rai «rr^^ i ^ c^t^ -srp 





c«f^i uq^ *itcgj?i ^t? 

^srfc^ I ^sit;;^ f5?*(r -sttc^ra 

a(i% iSit c*f^i I f^i «}f^ -sf®! i 

>T5jg f^C>ra^ i2{«f5f^-5t I 

—f^ir 5rf^^ «ff^ I 

i V5it I I 

I Ff^5T JTti^l '« C^t^1 I c^\^\ 

^ 1 c^t^i 'e 5??^ I 

«tf5t51—^55 « ®f% '5It5[5^ K\^ I 

W -srei I ^'Q >I?p I 

(2t«r^^t(:^ i 

m ^5 ; «jr5? ^tC^Tl ^ Clt^ I ^TW1, CWt'« 

C?»f '®H I 

^«fj*rf^“^5^ wf^? «(t5T I OQ^ HU 

CVrRc^ C^*t ^1^5?:^ '« >ftw1, >1^ •, c^»f 

‘2rf^ ■s(«t I ^5(5 

tpepec^ I ^ ^ ^fsii:^ (TSt’t*! 

X 

^ I 

^©Wsrtf^^—^ ^fsi^ Ts^]^^ s(m I 





^ ftfVl m I f^1 

(2{f^ W m f|>nc^ ^=71 <^Tl%^t?r >f^?r = 7 ^^^ 
5iti:>f^ I 'Q I >Tt?1 ^ ^ 

i<\^ ?(t=7 1 

I 8® 

^f^r® I «tf® i I f^if 

¥t^ ^?1 'sit^’sir^ I ^f%^t? ^ 577 :^ 5 ^ ^rtc^ 

c*t^®t 7 :^ I ^ *f^ ^ 57^ I «fc® 

■, «rt7:^? ^ c^t^l ^ I 

CW% f^^**lt ^—1 ^v 

5fet^<, Ft^5f 7[\Vf^ 'e 57 ^ 1 3P5T^7 f^^tsif® 

:> ^y "sjei I I m 

C^t^ ; ^ I '« CW5Tt?I Ff^r 

^ I ift^ c^ I 

(?|5«Tl f^^*rfe1 —^ I «ftc=7 C^ 
^tTIf 1 I ^F5T57 :>^y ^*1 I 

^ ^ 57^ ^8 ^■?I <7(1^^ I 

^TtTTI? (7‘tWt’t I ^^5rt;7 C^?7 

^f^775 Ft^ ^ I «rtl?7^ ^ ^ 1 

Ft^ 5TtFl '« 5!^ I 

^ *ft^ « ^ m, ^ 






'Sit 

5TtPf1 'e *51^11 * 

c»f?^t‘5t I N ; m 'e ^^1; 

I '« cm^^ mn 

vso f^5f1 Ft^ I 

^ ^8^5rl-—^5F -€ I mu\^ -^{ >ltw1 ; 

Ft^ ^ 3FTtPf1 1 '« *(^ I 

^«/ 5[C1 I I 

F^f^^, 

Srf^?:^ ^t^t? C^^1 I 

«ftST 1 •, 

Ft^^ 'Q 5^t^1 I R^1 (2}f% i®/ ■S['1 I 

3=f^5 c*i^t^ I ^^oft cl“ti:^^ 

?(t!:5^^ Ft^ I csr^t? 

ctT«(i I 

c^t^i'« 1 

• X 

^ ^^5T «(t5? I 

oq^tf^ *iT^I I 

%•?[ (SITC^ ^1 ^ v£|^ ^t^T C^*t 1 

^ 'Q C^t^1 I ^ ', ^ I 

f^'2|f% "SI®! I >1^5 's^tm 

!2t«t^^’t I 

(?rl^—'f^ 'Q ^ I 





*f^ I c^T^ I «(rc=(? ^■5r^‘?t 

:^pi Pft^ I c^srf^ '^t'f^ii 

I c^t^Tt'Q Ft^^r ^ I 

5?^ c^Ttc^ ^sitc«i 

«(t^ I ^5^5? 

:)i/ ^®i I srTcJT? i ^ 

cft^ 'Q I '6 ^^^\(:^ ^?t? I 

» 

^>r? ^ c^t^l I 

■^\m ^e^—^55 ^515T ?(tS( I R^t'2tf% 

:>57 -51=11 >rsf^ 5[:^^?[ i ^ 

t" 

5^*?1, '« I ^tif1 '« I 'S 

CW^\^ Ft^ I F^fffft? 

^ ^fl^itc^i I 

^fsic^ ^ ?[g I srrt^ 

5T^ *il^| I t 

C^fe «fPl—I 

^«fr5C^ ^ f^5R^<?i xrtst I 

Ft^ST 'e C5Jt^1 I ^[OT 5^?:^ I R^.2|f^ 

:>^y ^*11 c»t^^c^ i 

«ft^ I 



I srt^^ t^rf^?:^ 

5fT5f1 'Q =T^ 1 'Q t5 

1 f^^i <2{r^ boy •si«i I 

^ 3^1; t5 I 

'Q cm\^ I C^#l 

'ill 1 

«rtc^^? 'ii^^ I ^'\ 'Q 

C^tll I '^^\Z'^^ '2t'it^^K‘5t 1 7^.^^ 

b^/ ^*11 'Q 1 

*rf^—I t5 I 

C^l C^t^H '6 ^1? "c^T5»1 I 

boibb/ 'SI«l I ^ l?t^ 

Ft^ I MS ^1 

C^T^ I 

•ft^t^—^t^sf <t=T, ^ I «fti? 

5?t^^T? F7t?l ', Ft^5T 21t51 t bo/ ?|*| I 

5jtc>i^ fiU «rnr^ i 

'6 tr^T^ 1^ Ft^ 55g I ^ 5??^ '<3 51^1 I 

f^? sff^? c^t^ I «rt^ 



'Sb' 

*t^ ^1%^1 C5T5 ^5 I Ff^^ 7[W\ ; 'St^ 
C5t^i I f55t'2if% 5*11 

5ti:>r5 <si^'^ I 5^5t5T ^ Ft5 

^5 I ^!:^5 CTOI ^ I 

^t551 Tf\^ HU I 5t=1 CT^%^ 

C5511 f 5^ 5tC5^5 FJt5 I Ft’^5^ 'e I 

Ft^^ <2tf% 5=1 WJi 

^5 I 5t?:515 5< ^5^ 55^=1 f55t'^f^ > 0 / 5«1 I 

5tC>T5 C^f^^tC-n I ^ Ft5 ^5 I 

C®f5lT5 ‘^T'^51 <^1^115 *(TCS^5 Ft5 I 

^C^R?rW—% ^t5i( 5t^ 1 5tC515 'Sl^J^tC-n 

^ ^"51 "Sit?:! I 51^21 '« ^11 f55t<2tf^ 

iV 5«1 I 5tc^5 ^t?:’t I m ^^1 

^ I ^t^T ^5 I ■« 5^51^1 C^«1t5 

Ft5 ^5 1 

1 >rf5n, 5^1 I 
Ft^5^ af«^, ct^5*f, ^t'® t? 

Ft^^ C^t^l ^VZM fl51 1 ^51 

1 ^tf%^t5 3 fr^ ^rtc^ 

5t^t5tf% I 'Q 5^5tC5T ^5 Ft5 2^5 I 

?f5f'^ttf^~>T^ '« ^ ^55? <rt5? I Ft^^ 'srf%»i5 





f^3R I C?t^^ 

-sw f^i:*t^ I R^t<2(f^ iV I 

5f3(^ I 

^ ^t5fi ^ » 

’tt'§?rl «rt5Tm i5t^ i 

^ 'Q % «frR I «rt5i 

Cft^, ^TfVrl 'Q I ^ 'S I 

<ii^ ^ ^'tfe 

I ^*1 ^t'^i c^% 

vfz^ I wm f^^t'2il% w ^«i I 

=TC®^? ^t(:>f^ I «rt=? I c^t?:^ 

^?f >il^ I ^twtc? 

^ I 'e 5^TC^ ^5t5 ^t5 55 r 

^51 «rr5^t5 5t:5t5^C5 5tC5I5 ^t5 I 

^*TI«^—^ ^f55 ^ I 5t5? 'e 

C^rt^ I ?“nC55 I ^55 'Q ^1 I 55 ^ 

%t(2if^ <?/ “Siel 1 51C>I5 I 

*(tc^5 C5*t ^1C5 I ^’tsft 'Q 5#5ti:5l ^5T5 

m55 I 

^f55 5T5T I 5t^ ^^^55 gJt5 ; 



8o 


’Thrm 


^ >rtwl ^ ^ I is;\^ 3Ttwl i 

5R5T f^^<frf% 'Jj/ '^«\ I c*{wft^ I 

(?rW—I *fr=? 

5Jt^ ^ '®^1 'ii^' 

c^ , >rt^ 'Q c^ti^l 1 ^ I wi 

i i/ ^«i I I 

'5n:^l I 

wfsi^ ^5? I «rr^ ^«{- 

csn^^i '5i:<^i c^t^ I 

c^t^ I ^«(t5rw ^ >ft^l 

^®tw I ^?:<<:^t5?t?r ^<5r©tc’f ^P\ ^fn 

t 

«ftC^ ^<St'5tC’t ^t®T ^tC? I 

i^1«1Vf—s(t=? I csrt^l 'e mp\ 

c^»t ^5^ ^ 

?? I C^ 'Q ^1 ; %t<2lf^ Vfc| I 

^itc^ I cmm ^?f ■Bt^ ^ i 

*1tf%^—^ ^ I <(t=^ ^H\f\, 

2Tt^ 'Q I «(!?( ^ =^c^, 5t^9T 

gmi I ^ c^Rc^ >!iTri i 

I ^*1 i 





C^Z^ I ?v f%C5r»(t5l i^tz^'^ I 

'S c^t^5i, cvff^ ^i^zm wH I 

“s^tc^ ^ti:>r?[ c*t^^'n:‘n i 'e 

?i*1*ft^—^ «jt5i I c’^ ^ fiif«r^ 

<ft5? I «rM 'Q «it^t2i I 

5«/ I <ttc^ <2j«f^^tc‘n I 

I ^'Q^, 'Q ^^^5? cm\^ 'il^N 

I 

% Srfira «rt^ ; '6 C^t^1, ’tt^^ 

^6 c?^ f^f^l I *^t?:=^? ^1; 

'«f<5r^T^ 3Tmi I Bt^s*T y[tWl '« I 

tilt «(TC5?? '« '®t^ I 3Frtvf1 'G c^t^l I 

?r?R 5 V ^®i 1 ^tc^ (Sj^tsf'stc^ I 

'e Cirsit^ I 

<|>e1^<|>tt(—grr^l 51*^ «(tJR 'Q 
v£,^| <i;^ I >rf^1 ^ I '®rf^ 

Ifg^ I 3p5T5r f^^t<2rf^ ^«i I ^ f%^ 

SRRI I c^srr^ 

« ^n Ff^ ^ I 

»ttf^5(^—^ ^SJt^R «lt^ I 



8^ 

^ttc^ I . f^^<2lf% 5/ ^«lfl 'Q <ftC5f 

^t^1 C^rr^l I «ft=l ’tt^ 

I m ^ «rtsi i 

'0^1—fsj^ Sffij;^ ?j|;( 1 <j5|c^ 

C^*t I CTt^t 'e 51*^1, «(H 

'« 1 «CTC^ 

’ttC? ^f?^1 'e "TO C^Tii I 

^'l I f^!:5T^^ I 

I «Jt^R ^^1, ^Wl '6 

5t^ c^*( K'^ I 

5rf5?, ctc^, SflCS?^ 

^ttc^ 5Tttf1 'Q ?t^ '5(t^W, '5I«(I’5^ ’tt? 

3ie| I ^t^t51t1% I CSlt^ >e 

>TT?1 I 'Q i\f^\ C5f51t^ 

I 

1 - ^ m I 

I «rf=? cwRc^ 

^t5, Ft^ >Tt?1 i 

5rt5 I ^t^tf% I 

<ii^ «it^ c^ ?ni ^ I 





80 


*ft5l I ^ I 

Ft^^r >n^1, 

f'. 

1 cwRc'^ vfmtf^^ ^t!i 'ii^l 
I cm\^ 9it^it5 "Bt? 

«ftc^ I 

>«ttf^err=37 

i5t^l ^N :>—«t?1 

c^ JT^s^ ^ 

c>fl ^51 I 

» 

( C^WJ{ ^tli^ *tT^5^ ®ft^?l ^ 

«ff=? 'SfOTI 1%^ 

(2(f^ i/o l{sj ^ I 

Ff^ 51? I 5f^'2}^Ta^ iX\^ 

f^R^ ^ 51? «(t^^ C^^5^5(tiS ^ ^51^ Sft^ 

i^? «fi^5i^ 

5?R ^ 'Q ^w\^) ^ ^^? 



88 






X * / 


><f—f%5pf»*rfl?r'! '^7{X '6 S(tS^ 

fkf^. ; ^t? 3Tr^t^ (?*rt?l1 I 

ff* 

I 'sif^ lii^ 

I ^1 T?T^1 ^ '6 ^^51 

*fts( 'Sin'll f^-^ll <2jf^ visj c^^i I 

51^1 eTff5“rf^ I <2f^t? C5ft^ 

»ft^5^ Aft5^ I ^^(“s I ^=In '« 

'051’v *tt?:5i?i t^ i5c^, 

>f^5T ®ff^ 

5PI5T ^t®T I -ntl ^ 5^1 I 

<21^ i£l^ 

<rR 5rrt(:^ 1 

151^1 ^\’s. "ms ^11*5^ 

('SS) I ^£|^ 

srr^J ^ ^t^t^tf% Srf^c^ ^t^T ^51 C?? I 
y{l I ^^1 

^tf^ I i5^s 
I ^y{'e <2^1? \ 

1y\K ^—^oW^rfI 





8 « 

I 

5T^f^ t9S?1 

I '««i 'e ^cTJ( ^ii^ ^T^4 «it=? I 

i—( '^^(^ ) I ^3^1 ^t^1 

'e t^t?! c^% 

^51 c^t^ «ft9i^ ^rt^ I cii^ «(t^ 

'^n I 

=?N (c ) I ^f?»fT(:5i? 

I 

* 

t^t? I 

®rtf^ I 'e 

;& 5I», «(tc5l^ I 

f^R^ >T^5T '€ ^C't? 

^rnm ^5rt^ *(t^. ^cwi c^% ^?I1 i 

»*fcsj<j fizm 





5^11 m: 

C^? ^*1 ftsf 5p5T Srl I 

« \ 

^t^«i <to ^t^t fr®f^ I t5 

^t?i ’ft^ film ^c®T ■5^^? (Tf^ 

fl®r 5pyf5i 9ft'e?Jl 

5(11 

ft®? ^ ^1 ^t^'G 5^1 

vi)^“N ■ntl ^tST ^1 C^ 5j5yf«^ ^p] 9\p^ 

5^1, ^^^1 's\-\^^ ^f%?:^ -me? I ftsf ^xm 

I ^im ,. -nt^ ^1 

I 

ftw ^e.4? ^f%?ra ^rwa*! fsRPI 

fti:^ I ^ ^w w 

>f'v5t5 5|11 c^ ®ff3{^’® c^t^i ®n%itfi^ (Til 

3FT»Sf^ 5lf^ 

^?( f!^ ^v(2J5 

^^1 ’ttf f\^ y\^m I «i«r^ 

^51 5T»pj ^#51 ewf^ 

5rt^ 'st^ vii^°N c^ ^p^i^i'fsf^ '6 




-s^tM itR^i ^w.^, 

cw\^ c^T^i s?i c>i^ ^5J «rff%i:^ 

r 

1 MICE'S ^ 'Q 

»i)^^ c>ft ^5t^t?:‘n<r 

^t?f ; 1%^ ft©r >ir-5t? 

^1 <2|<ir5I -^l 

m% I 

^tz\ ^?:«i ft®f-f^^^®l-^T% 

^«I1— 

(i) ^tft?1 5Tt«lt?«l^°c 

ftsf ^ ^11 ?rt5 fl^«rf^5^?[ 

C^ ^\fkw\ 5Ttt I 

(^) Ffft^ >tm«r®s ^«i '« f^f^c*!?:^ ^i'5 

^rtc^ I w\^^ 

?mf^i ?^c3i? s(t^ w ^^1 I 

’tr? I 

('©) fl^ «rtC5?? ft^ TO yf^1 'e 



8\y 

^ ^^5 c<tw^ 5fi, 

«}^f% i 

^1 I5tft^vf^ ( Seed 

Centres ) >I5rf«(T=? 

I ffSrC^Cq 

^ C'nmtsft^ ^ 

c-nKt^T^ <2mm ^ *(^ 

f 

is>vsi-v©^ 7^^ 7{x-^r\ ^s(t i 

^c«(j <t/' c^% I 

dl| fl®rC^3 ^S>®^-V!)^ JTC^l CSlt^ ^©br'ib'/ 5}e| 

^t^»t -e ft®f-«(ts( I 

#1^ <CT <2J«tf5T >TW1 I C^ -^fifSltei 

<2R:?It®r5?, C^ ’if^- 

'5\n ^’t c’ttwt^t^ ^tRc^ 



( Co-operative Society ) 

1 ^ I i «rf^TO 

f^-yr ^t%F ^rwrft ^®f ^5T^?f 

CSTTO^ ^«(T f^«l « ^ ftsr C^^rtSfT^ ^Tf?l 

I ^ >rwrft 

%r 3R( >TC^ c^, (2i!:^J^ 

^rt^ wm 5T5r «fm ^'Q 

1^ «i*N»f cw® I ^ ttsf 

^ ^ f^^zFir i 

?t^>ftft ^srr^ *rf^ ^ 

c^«Tti 'srfsR *fr^ 5^^ I >r^ >mr?r 

ftsfc^n 

<2rt^ ^ C^tsiT^'T® 

«rtr^, ^jt^ >1^1^ ^ntu^ 

wfen I 

filth's f%f%^ *ff^ >i???m:?? 

5ts?, ^ i?m^ ^t^t? 
f^ ^tC^ 1 


8 



(Triticum Vulgore) 


i I 












\r 


il|o 

> 11 ° 


(®) m „ »'«N 

^ cffv^ wn ^ 

•mm I “tfi^ *(1^*1 CT 

-Jic^ 


(4) >rr^ ^f^<n 

( ^ ) »r§5 >rfwi ‘?m, ^*^ 1 —^ 

( ^ ) srt^T ?f<in— 

(^) 





4 ^ 

'G ^fir (2t^^ ^ I 

5'^ ^n I i 

wfk ctri-^t»fcii rit^ 5itt5 

I of%?:^ 

w.^ c^rs^ W?l^T?I I ^ 

‘2r?:^T^iT ^n i ^f*6^ ^Tv^rr? tt^i, 

%^?:5r '^<rts7^f i ^f1fp?tft 

^ f%^t55t —(?^I ^^t5 

c^ I ^f5{5[ 

^^«j—^T?i W.'^Q 
-nf^wPs 5t^ 1^<fi 

I 5rt;7r f6t^ >rm 

^ I /‘"s c^ I 

^“=1^ ^%t<f -Sr?:^ f%SfR^,1 

I ^ fw?:^ ®e1 (2{^^ 

I 

^«t5 T—S^R^a R^'StR ^5 ’IT'^Q (TTtin- 
^ i8 ^t^'Q ^s-fl 

R^r4f^ i/ 'sf'i 'Q 1° 



‘ . V i. . 

(7f1^ 5ff| C»rf3Tl « 

‘yff^ I C^t^ 

• « 

^ti:^ w 

^ I 

ft^ ^sr ^c.^1 I 

(211% C©f5TT? ^ ^ ^ J5. ib, 

iT°, ft® ^W\ ^ I W°s ^ 

f%?it(:w I %M 1^^t'2tf% 

«/ c^ ^ ^tm) ^1<f ^ ; f%^ ‘ytc^ 

811 ^"1 ^frs ^t'S^i I ^>f 

fe ¥rc>i ^^’1 8 ^rr^ «tT^'^, 

^n ^ f^z^ w\ ‘^T'e^i ^t?[ i 

^ 3TtS|(^ ^1 PtW--( i ) ( ^ ) 

( ^ ^ i 

^ >T^ c^ 

fff^ 5fVf^< <2}t<^ ^Z^ I 

^ «rrc^ c^m 1%:^ ^t^i «iu^ i c^t^ 
^f® I 

^ 1 C^ C6t^ ^ ^ 

^fe( ^?( ^ 11 




<1/ ■SI*) ^Sf 

I ^tSr^t^ C^sjJi sj^Pft?! ^5! 

K 

^H, ’®t^1 si1 I 

\s^s( -nsi^foT si?lif1 ^?I1 5"^^ I 

^t^1 'Q C^tsi Sit I C?1^1^ 

^?:*l fsif? si^Tfi ^^IW.^, 

si^^ft ^t^^t CS11^ I 

-yfsi ^tsit^w^ si^sf 

'Sftsitriif^ ‘>\t.'H^ i?ftsi ^sj | 

^r»t5l ■siT'Sr MSI 'Stwtsi ^t^t 

I ^tsitcw<l I MSI 

CM fwi ^t^»!J^ I 

s 

%*fM ^f?I^1 «lf?!C^ CMCM si^VftM 

M?si 'Q WtMt^ Mt«f^I M*5f?:^ 

siCMtCMt^ M1 I Mt^t CMMi ^1 Mt?tr3 

C^*f MlMl si^iPft vQ MT-S^t CM^ 

CMt^si ^5t5t ^^fpfsi ^r^sf I M'^sitcsi CM^ 

Mt^#l Mtt I CMT^CSI? Mt^1 

fM^tC^ I CMT^si f% ^1^1 fsir^ 

% 

CMt^si 5tr5i^ CM, CMt^CSI 

CM^ CMtMtSitM ^TCW I 'Sit^BCMjM [mm^ CM, CM MCSI 

■N 

CMtMt^tM M^ CM^ ^t^TM si^^tM M^ ?M i 





«8 

( Fine ) , 9ftr^ I 

^t35^ J?<7*I ^il^^ ( Fine ) 'si^wl 

l£ 1^? <1tg?t^ (2|1% wA b'o C^ltt 5f«] -yf^ 

I '5I<=1 /o ^t=^l 

^ ^]fkm 

9t;i 1 <il^ (21^^ 

5it^ <2i:yfc*t<i 

'^ii°k> 

firRi:^?:^^ c\ wm Mr. 

X 

A. E. Humphrise <2}^^ W.im I 
>rf^ ^K»\ I 

c^, “f^f^ c^ m-^ -nu^? 

m C^*tf^ ^31^^ ^^^^\ 

C«f^^ ^1 I c^ C’lt^^ 

c^ 'e 






(ti 

\ 

C^ Srt^l 

^T ^1 fesr?:^? ^' 1^1 

<2tt^ C?ftff5I I •51^’Sr 

I 'S C’Sf^ ^51, cTtcT “i^ 

^^<Tt°x 

^'6^1 C^I, f% ^^51 'C »t^ ^51 

I 

c^ ®ffii?:^^ ^f<i ^11 c^sT, c*5f« c>!t?l®ft^ 

Rf«t? »t^ ^?l I 

^51 ?^7:^/:®f 'Q ^.n ^fi^l 

l “^ 51 ^^ 

^t5t?:<f? wt?]i ^t9ft^9ft^l >T^iR 

»t^ (strong) 1 

^ 9 ri—*^51 'i>, *^^1 “^^1 'Q bi 1 

b- ^fm\ Rr^fs-® I 

^^1 *1^ ; C^ <r=t^ 

>itvrl I ^51 I ’l^ '2^t5 '5it?:^R^T? 

7 \^]^\ ^t5T^ <1^ :>i -G :>« 

*{?^*t^ -5151 I 





b-, N^, >o, ii ^51 

<2t^^ fei I ^fl^l 


(Zea Mays) 

1 mfk ^T?®i 

-nil ^fM] ^n I 


^1 *i#^i 



<t 

^ii 






Ci2ft1^S[ »1 ns^^1 
> 








(ty 

(^) *fr:vfT 

'6 ^1^51 1 

(^) '« C>ft^1, ^*1, 

V ^ N s. 

'5iT?i ■5iti:f I 

» 

G »fr3Tr^ T>t^ 

«rt?:^ I 

4 )^, -iif^l^l 

#t^, ’;f^fi<i ■5ir«^^tx»i ^^f? '2i^<^ 

I ^000000 ^^<5 

®ff^i:^ ^7U I 

^5rt|>f^—^TI^^SJ 





I 

2if® m^, 

■2\f^ >51%^ I "^l^l 5^1 I 

m'^ I "51153; ^fsT^T^ ^'?i ■5ii"^- 

vif "|tl C5f«?11 ^tr?l ; ^<1^ -51153^, -S[]7^ '€ 

"5?t^71 ^f5ir« "^|l ?5il I 

fl®r "?P"9l ^1 

^?I1 I ^"2 ^f<ir.^ cItMH 

?r-^, "5igj 7\■^^ ?Fcl^r=^ I 

>fc 

1^ ^"$^t?( 'e %1 "fil 

I ^SrJ^, '-8 3511^*1 ^t<:^ «?%'$ ^1 5t?(1 

C?IH®1 ^t?:^ I "SI 8 

f1^ -2{c^t®fii I 5it5r:5i^ 

W'5^ I ^1%?:^ c^f'8?ii I 

I 

c^twt^i ^^1 c’tt^t^ fw^i 

I ^tSf 

5^1?:^ m'^ ; 



iri i o ^TSr ^1%51 w.^ I 

^Tf^—-sjfrT^a ^U, 'e 

C^IT^I I 

r^i f^*ft^?ii 'fi ^t?t?j ^*f 

C^V^\ f^fa*!^ fffrri^ I 

%^'f4 I 

^5?—8 c^<l ft^ Ir- 

^Sl 1 ^fff I5t^1 

'^r^ ^ °^1 


f^l I 

<1?:^ '«t^, wtf^f^x ^ 

®f?!J f\^ 1 

fiSf f%fsigl clNts^ I fl^ 


^^7^ ^fi ^tf^r,';® <mK 

<1T%^ I 


(^) #T51 ^1 







^51 

#f5i fvfi:^' I 

m]— 

fsf^ ?^^c^?:w, 

\ 

f%^^l ( 

<21^^ 1 

(ii^ ^>T c^ ''^r^5it«i fisfs^ 

CTt^l 

f^?i—> I 

^^U^ wfe I 

=^ii <21^^ <?rK^ I 'ii^ 

•nii ■^t'^sr I 

C^«( 5(tC^ I 

^ I ^'f^^t?! 2S’^i 

(2}^^ 2t<?ft^ I 

C2|^^ c^ 





^|T<T WS 1 ( ^ O o o ) 

■51^'i^TO ^t? %1 -^i; 

?>i ?it5 I ^:«ir ^8° ^]i 

*t#?1, yo ( Uncrystaligable Sugar) 

i8 ^tc ^^^t'?f?i I 

f^fs? i'ijo <^t?, f^r^ -s- “^n I 

'2}t^ 8® “stis I ^ ^t3i 

^r*fi «!(tf^z^ I ^151 s!(f ‘^t?( <^ 

% 

^?t>Tt? I 

'S'®® '?S^ I 

C5T ;>oo 9ft“. 

I "fll % ( ears ) 

C^.fw.^ ^5tC^5 

^5t^W5 »nf)f5^ ^f55^s^ 

5?I, ^5°n C^ W:^ ^t:?5 5 'e 

f5^*l 5tfe5l 5t5 I ^5t!:W5 ?>f ^ 

W.'^- I ^5*^51 ^f5 ^5 ^to 

5>T 5^?:5 C5 ?>( '2(5TEp 

Sr^t^ ^5^ ^t”. ^“^1 nt'e^l 5t5 -, ^t^®f 

5^C5 I 

8 1 ^T^1 wt=^1 





I ‘#1^1 'G Mb w 

^liB'Q m I 


(Hordium Vulgare) 

«ftc^ I ^ ^^'5lCVfC»f ^:sf, Clt^^l, '« 

»i?:?2j^ *i(t!:^, 

c^t’il'G ^ti:^ ^'^1 I 

•}\ 7 [ 5t^ ^ I ^51 ■5f?:^»(’^i 

ii^ ft®f ‘^'m I (^f% 

Iff I ^®r 1° 

c>f5 I '^\z^ 

«{%1 w.'^ I 

R^1 (2fr% <i!^ ^tft -^51 ^t^i- 

^1% 'b R zf\^ c^ft^t C»f5 

R?:5T I 

f?5i c^ c^f^?i1 ^1%^ I ‘^Z'^ ^1 -^uz^ 





>» 




f^^i wFsn:'^ ^ ^ '5rf?i 





^t?f 


®I8 m '«^5(CPf>sgl. 

= ^l|o 

V« Wt5lX(f = 

='®*\ 

F*t C5f^ 

:>ll<> 

• 




^llo 

C^lt^ "Sltg 



U = i>C>f^ C^T<Jt^ wt?i 

^Ih 


?TtW- 

_Vo^ 


V. 






"Slt^ 




^ C'^'-'f 



<21^^ ^f%5it?:«j m I 

«ttf^ I ?fr^iT <2t^® I 


(Avena Sativa) 

?^:® ^tt:^ i 

'<J f^^l 2{f^ 

>ft^ f??I1 




^8 




/I?'f^f^1 

C^t^1 ^1 -stm '®t^ I S 

^tf ^'5 \o C>T^ C^n] '51^ 

^f'm] ^t?fl SrlRC^ fl^tt?l1 vifZ^ r^?:»R 

»f^ ^%i ^f%^R »t^ 

I »r^f <1%^ ‘5tt?'« 

I *JtW? ^W 'Q C^t^1 

^^z'^ '^‘Z^ I 

^tM1 e 

^t^>i »r^ I ^«i t 

Rt«(t^«t^: f^tt, f^t? '2}^f^ =^T:iT I 

(Rt'5t^ lRCVfC»t ^t5 I 

«(>T1 C^t^l I ( Oat smut ) '6^^^ 

5^1 I 




CWtlt? (SorghumVulgare) 

'« '2in h'o 

I (m cwT^t? ^t1%^ 'ii^? 

m\ csrt^t? I 

I m] ^1, "tTto 

I 

m ^ CT fwgi ■sitt^ 

5t^ ^ tft^^i ^1 ^i®f I 'iit 

#!csf »f?^^-n:^ ^ 'ii^N ^t!:>i 

5Fn^ ^ cm <11^^ I '2ff% yi c>i? ^l®f 

I 

Trf^_Vff^ ^^1 , 9ff»55| 

^tft c^^? m f^?:^ ^1 

m fsf^l ^]‘i\^^r^ I 

C*Tr^1—5ttc^ “«j>Tl c^T^f 5^t;:5t i 

^ ?r®?f ^1 

mm ^t'«^i 1 cmz^ 

c^ 5jTj>[ 2^*5ft^ <^ cnt^t 

(t 



C^% 5^1 I C^tTO ^f?C5^ f?^I 

* *' I 

<2|f^ Vo ^«l ^11“ ^®1 I ^^te 

^tSr?It^ <p 1^, ^ I ^tfl^ ^T?, 

'-s »r^ I 

I f^^i 

<2lf^ v5/o Ti^?‘<?^T?l I ^tfl^ ^ 5it?;3T t?rl 

I ^/° 'SI'! S^syf^ 5-^ I 


*lTt^ 

Sftc^? C*\z^ I 

C-^l ft^ I ^/° si«t ?rg I 

C>f5 ^1 >rtc?^ ^ ^1 I ^^T'Q ^T^, 

5ft^ Wf?1 ’«tt^ I 

c»i^^t?:’t ^ I %1 <21!% 

cnt^i ^ I ^f%s( 5rrc5i I f^i 2rf^ V® 

I C^tCVfl ^Sf^sm 'Q ^1 

5^1 «rtc^ I »r:^ »(% I 



ftsr 1 ^tR?i ^ili?:^ “'it?:'^ i 1%^1 

?(e| ?p>f5^ ^ I 5ftr5T ^f^!:«i I 

Ft^ST ^1% ‘^'\'^^ I “^t^l 

csrrft? I 

(Pisiim Sativum) 

f%^ ft®r I ^■\ 7 :^ '?§ t^<j ?ic«fT 

<* 

51^ ^ I In I 

m?, ^’11— 

f^t^ 'Q C^ I -il^? C^ S|l^ 

cn^ ^ \ cft^ cw>^ c^t’rt'S c^t^rt^ 

^^5fl ??:5T I W1 ^ ' ^511^1% 

I In^ ^rf|% c^ =^, cwt^? ®iIc«t^ 

51^ I 

ttC^ *lf^*l '® 5T5?f ^1 <1^ 

irRi <s3^ y*) c>T?, ^<11 c^I jtri t£tf% 



«>b- 

f\^ c^t^l I 5Tt*^t^'t^”. "siN ^t?:>i 1^ I 

'Sif^ ^21 'nf^m I 

C«f^ I 

'® 5t^—C^t^t*t5^1 ^1 
^t1^ C^ ftw fl^-ft^l I 

5 ® f?^1 bi %i fl^ 

^oy ■5l«| 51^^ 

^l?I1 «ftc^ I ^^ C^’?! e^-r® ; I 

r 

'© 1^ f^^1 c2ff^ 

<2tf^ I 

JTratf^=( 

5^5 ^1^5, 1%^ 51^1^ —'?B«3f i C^'^tc^ ^c!f 

^ ^t5 c5rNt»i5!l >iT5^ 5ll5i:^ m 

^5 I 5tv2n5 >l5Tfcl5 ^t5 nfC?, f5:»t5^S 

'Q -^f^^nc*!? ^ ^55 f5C»t5 1 

f5»rsT V*» f55l >l5tf55? m ^f55l 





5TC^ ’PRJ—-sitR:? *'« ^ f fe m 

=rffel ^^1 sTf-jns? I 

c’tt^^ >Tf5^ f^fasT^ 

I 

'S^f^ y^ii ft®? I 

ft^ ^1 ^1 I 

=^1, ’ttn; (71=^ 'ii'^i^ “stt^ 5ii i 

ff^ ®fff^ 3T^>T!:'sr^ '©o^ ^t^1, ffl3F^ 

ff^ ^I ^i???f ^2if% f?^i 

"srtff^ "sr^Tl f^I ^ i ft®??:^' 

^ '5f^t*t I 

^^1, 'Si^tft, >T5t? ^e 

^ I 


^FWW*I 1%?«1— w.fij <5^^^t^^ I 
wrt^ ca?}%^ ffw ;—( ^^ \ 

c?Rr® ^t^i, ^1^1?:?^ c^rw^^t ^ i 

c^rW^*^ "srt^ ffw, 





c^1^, c?%'® %sT^ I 

‘ill ^<5^1 ^u\ ?ftR?:^ 

=^11 

’TO—'Q ^llsit^ 

f^?f ^ c^'h ^T?:>I ^ I 'G 

^<r<2|rTfc»t ^tu ^t?7T ^l¥i «5rtc^ I 

5t^—'SISl^ fWTTl ^ 

%i ii?°s /8 c>i? 

^ I ^51 ^t^l >n^ i 

^c?j5|—f^si-l sffil?:^ '*J®I 

8/ 5|^1 I f^f ‘il^ 

\‘St c?t%[ W I c?t^^ 
c’Tt^t^’T ^■'H^tft I 
C®fJtf^ ^ I ^ I 

1^ I \z^ 

l5ir^ ^ «rt?:^ I 



( Lens Esculenta ) 

I '« 's\wz^ ^r*(^ I 

<8o° 2^zw.^ y^oooo 

'^^s ^fe*f'n^ CSf^TT^ - 5 \[^ ^^51 

\ 

I ^^Ufr*\^ l^^:s^T C5i^t<I Wt^1 r^-^ 

9 ' 

"Sif^ 'e f^^t \ ^i^^t<l 

cmiz^^ f%f m i 

^ ^11 cmi^‘^ '®t?i^^T 

■sit^^ 1 ^ ■si.UJffigci 9(^1^ 

c^t^l QH’:^ I 

3^^?i I c^T^i 

-»tc^ ^pjf^ I f^<[1 ^fsir:^ (t\<b C>T^ ftsr I 

m ?t^ 5^t?p^ R?ii ft^ 

^1 ^>m ^ ^11 'Q 

5iifer® ^I’p I 



(Geer onctinum) 


5-^51 I ‘53[?[t'itf?:^ 

^tCf I ^ (T^tl^ 'bo mw f^^1 wfsi^^ 

^^zw.'^ I ^?:^t*irt, c^i^t^, ■5T*o^t?^. 

effort? I 

Wife—c^t^ii fe m] — 

C'^% 'Q I CW% Clt^1 C^1^, 

'Q I 

4t(,W<i '-21!% cWl ^*f 

OT, l^ C>ra,R C3T^ 

I ^tf%^ 

Mm M\ c^s(l I 

wfi 'Q ^1 ^f%^':5i ^tl^ I 

C5tsn ^sni ?yi <ifT^1 I (pFf5 Ctf'S^I 

^t^’su^ ^ ^1 

«[i:^ ^11 ^f?r® 

•nt^ ^ ^11 c^t^? >ft^ 

f??:^ ^ 1 %^«l 3q1, 





■51 tr^, CfT5^1 I 

gtt 1%^1 ^ C^t^1 

1 5lt^ c£)^| 'S[-\^ f^z^ 

^ ^Ji:^ ! 

^?l—cft^i 

vz^- ; ^fti I ^151 C5t!?ii 

51T?:‘5t I 

8/ b-y ^«1 i 

'^®f—C^T^ cw.*\^ '2j^!t^i 

I W1 C511, 

^ I C^t^1 ‘^fl§'^<l ^t^, ^5t<1 

•?n$^1 WM^ I C5t^1 5|-fr^;a 

f^Wt^^l f^Z^ ?Jll%?i^K5^ r.^ f»fr»f?T ^>1?:^, 

« • 

I ^f^?!t5?t f»fr»f?:^<i ^5^ 

^I7:<!f5t I 


(Cajanus Indicus) 

c^t^ c^t^ ^2ftftiT Mt?:5<i ^«f^i 

^ 1? ; ^t?i ^t^t?:??! 

c?!:*i I i'bb-'b 






“iS 

Ft^ I ' >rtFi ^ 5Tf^ ^ 

s 

■5]^? c^-Nt^ >2t?:F?:*f Ft^ Fg, ^911 

ftSr ^t?i:^?l ^(75 I 

'S[]7\]m FF • 

5t^ ^®ft^—“«fFJ <it^t? 

T[f^ w.^ ^it?;^^ c*tF i” 

5iti:yf ^f| ^fiir\5 

'5tf% y(t cm fi^s? m ^ 

I ^in1^ ^%1 

CF'e^l F^, /^ll« C31^ 1 

^■fi^ FF I mu 

^ttal C'St^T ^f%'2lt^ F^ I 

^tC>f C^ ^^F^ C^t^1 F?, ^tFt^^ ^t^TC 

I c*tRt^ 

C^ Ft^ F?I I CFC»t 

^6-31 I ‘^/ 





')<t 

CW’^ ■sit^ff'Q '»T5T I 

# • 

^t'ftt^«=T « I 

(I^tW—*ir^^i 

^f?i^1 cw?i I c^i^ <?rtf^r^ -‘e'.^t'^f^ 

‘'It?:^ ; r.7\^ C^I C‘^t^-1 5^^ ^'t5l 

MT7:^<i ^f?^i ^tti:^<T ?yf -^n \ 

c>T^ 

.:?f^ I c^ ‘^? ‘jft5- 

• ^ ♦ * 

^fir ^ srf^?:^ f^fi:^ '-s^n 

>Tfy^ 5^?:^ 

<1^ ’tt'Q’al I 

^t^1—^ *jn5ii w.^^ 

^91 ^?1 7 ^ I 5t^?1 -nt^T? cnt^ 

^^5-? Cir?l I ^?*f 

5t^ C'^fi, f%5? 

911?:^ I ^rtcTt? 

^T?:^ ^fii ^ m ^f^?i1 '5K^T^ 8 

^f^?l1 <2|f% -Sf^^ fl;g? fw<:? I (bo (±139 Ire 5t^ 



■»i'p5)»ra 


( 5TW ) 

f^tt ?1 

^srra'rft^‘1 —5[l^^i?rt^ ^T<r?:^?f i 

6t^ ^1?:^ I 

5T5[^^ ^fifi:^ ©fi^jr t ^t^*f «fT^ "st^ 

fifTil iFtr^T I 

» 

9isft? 5i(:'® 5iti:>T?r' :>, <> b 

Ffi:^?r — 

^f^*t 

^Xs i” 

i>%»t 

c^5^t? ■srf:^ 'ii^’^ 

nz^ I 

C>^? .^’SU^ 1 «/ 'Sl«1 8/ 'Sjei 







I -9 

5tfl csf^ w.m '2is^i^ c^ 1 ^(m~ 

m«fra*i^o ^ 9 ^'?s^ 

1 

(Vigna Gatjung) 

^^*1 •, 

■sit^ I 

C^}^ I #t51 

c^ ^ 5?t I 

^ 1 ■sit’^T? ^n I 

\ 

f^l I 

^ I (?I wfcs m 

(^f'N'Msn <2ff^ /(^ 

c>i^ fm ^ I ^y 'sf‘1 

^«i 1 f!w srf^ I 




(Lathyrus Sativus) 

c^t^i ??r I ^ ^ 

^^'1 ^rfl&i:'^ '-2if% (7f^ It'S? c^ I 

« 

t?r|^ 'fWTM ^rt^, C^ 

(7f ^<i I 

« 

^ c^ fei ¥f(:^ ^t(:^ i 

c^ ^ c^?r 

TO i *rf^*fi c^ c^§ 

^Tft (2tl%te^ 

^ CT, cWf^ c^t^ ^Vft< 

^'Q^n ^ ^1 m ^U9 

I ^ casf^ I 

(Sesamum indicum) 

^f^5—f^p| >li><l1t>’55 ^^T, ®!t^, (?^ 'Q ^?f 
CSCfr <2f^ I C^ C^ ^ 





■=13 

I, 5(1^ C^ 

^<I5t^ fe<?f^ I ^Tfrl 

■5lf^»r^ 56'-^ 6 I ^?13f%^ 

r^l ^<1^ c^(:?r<r ^T(:5' i 

ilT^tSf, '^mV% ^rsT^f^ti^l, 3ir>TI?(n, -siTJlt^, 

’iQ^it':'! 

51^ I 

^\^ '2|«it«l't—®ff*IC5 5Pi 

C; BF s 

sif fw.^ 5^ I Bt^l 6 511^ 

C^ m ^1 ^° 18 ’Sf^l ^t?[ 

% 

It^i <171 «itf%^'^ fi^ 

t ®rf^ C^ ?''S¥I I 

^1 ^Tlf^¥l 1%^ C^ I 

srfe Trtl^i:^ c^ i 

5rN ^ f%«T ^51^ I f^i (2ifi 

C^ C7f^ t%^ ^ I ^'<R Bt^Tt# 

814 ^ ^ 

^ ttB#t 1 BT^1 

C^rs^l I 



^it'5r«f'3) 


b-o 

io|V5 I 

^ 7 \ t%rf Tfsr^ I ^Tff1 

#¥i 8l<^ ck^<n 5Ttc^ 

f^ ^6^1 I ^18 I 

1%^ W.^ 

W ^C>f ^f%^1 sltC^ I 

57fe 

51^1 e i2f*tr^~-5it:xR 

fw,^^ ?jt^ I Ft^ 

CW5 G>T^ f^^Tti:^ -s ¥^7y\^ -Eit^i^i 

I 

nW ^'^r.vf ^1%i. I c^T\ 5rrc>f ^1^<n 

^rfsR «ft5r ^ i wfw® 

^/ 5icj I csif^#t^3[^^ cs?m^' 5tf^ <2f^<T 

I ^C«(J Q >rt^ ^^»ft^- 

?r:^ I i5it^ 

; bsrji 1 ■^T^ 

5rH7f I 

^t^tiiF c^] ; ^srrfro I 1%?f 

'srw? 1 





^nr T»rn:>i i 

s'N ^«fl ^ 1%^ 'Q ^w fe I 

I f^‘«^ >i(:5r 

^T.^ I f^f%^ fe f^5T C^ST 

-€1 ^««ff«, f^ 1 

—f^®T 

^^11 « ^1 I 

^lf^C«i I d^oi 

fen:»t ^ I 

twi^ ^ 

'^jw® I *fftc^ ^rrf%»f, ^e 

^^STf'C^T? W ^ I bs^ 'Q 

>iR'^»« 1%^ c^t^ CTfn I c?i 

^sjf^ ^c^5T (5f^*m ) ^twf^ 

f%c^ b»=T «rr^ I f%5^ b®^ ®ic?i'4 

b^ <2t^ v£i^ ^rfe c'Ht'Tf^, c^?r, 

is^^ f^[f^ 7^fm b®^ ^ I 
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^<f; c^ ^^W,—'iit^sf^ I 

(T^ 3Fff^—(P5r^ 7Tf^?ii 

'-Q fifft:?? I 

^1 I ^5^ '?S65 

tsirii^ ^«T "Q 
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f?^tC<I Util'S ^t^, 'G '^‘tt 





)r^ 

%rt(:» fwt wr sn; 

^tt?:^ I ( Crude oil emulsion ) 

I Csrfi C'^IWI—(Crocidolomia piuotalis, Tell) 

V 

'S I « -»r^ 

(i)t -9 <T^ 

sfl^ ; Kerosene emulsion tii^Rfir i 

8 I Pohj'desmus Exitliosus, Kouhu— 

^it ‘nrcw. «ir<i 

?F5 ^ ^VS 1 W?:w?T»f -<t|r 

• • 

C-Ht^l I C*^ 9 T^sTl !5rt^f% ?fti:^ 

i f^w^*5t< fit'c® 

1 i£lt ^ 9 ^5lt^ CWS<I1 

iRi! 

^1 ^fjRl 

^f^:ww i ■Slt^^ft t25^f% '51^^ Q 

1%f^ ^<511 ^t9^ ^ I ^tft^ ^ 





I ^tr« c®^ 

>i^f^ ^WQ flf%? 

^tf^—3Tf«ft^*f^S ct^ « cwf^ 

I (?sf^ c?% ^ I 

v»t^\5^ (!?ft^ :> o 5^^ 5§ff^ f%f%<i 5t^ ^ I 

« c^ti 51^ ^1 I 

^f^'41—C^t^t»t f%f% ^ ?? I 

C^ 5t^ ^ I K*t^ C^ 

‘’s 

c^Ki ^ ^1^1 <ii^^R^5r c^i I 

^ fw?ii f^^i /•;> ^ OT I 

^f^[ ««ltf%?:^ flw ^1 I ^ 

«rfiT 

I f%f^ f ^ ^ 1 

^5^?I—^ I 

^ ^1 

I v£i<f 

^*1 I ^ ^ I 

'^<551—l£1^5f«l f%f^ 1 o (7[^ l^vQ^ ^ I 

bs^ m^y ^tf^, yit^t^ ^^sjtf? 





I ^T^'prn, 

tilt }\si^ ! 


fbiTf^TtrR 

'5I5KV?^»f Bni 5t^ I 

5t??* ^Wt<f t^t^ 6pi 1 

t£ft^ o tg(0 5j^ ‘^r^ ^fVirf'Sf f5^?:w*f <£\^ :vfr>^ 
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